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EXPERIMENTAL SUMMARY 1984 
M. Sweetingham 
Plant Pathologist 
Plant Research Division 
Pleiochaeta soil survey - Moora District, March 1984. 
Lupin root rot trials. 
Fungicides for Rhizoctonia patch control. 
4. 83WH29 : Effect of rotation on wheat diseases. 
5. Root disease in long term wheat-lupin rotation trials. 
1. PLEIOCHAETA SOIL SURVEY - MOORA DISTRICT, MARCH 1984 
Pleiochaeta setosa is the fungus responsible for brown leaf spot and a 
seedling root rot of lupins. The aim of this survey was to determine the 
number of spores of ~· setosa in soils with different lupin cropping 
histories. The soil is possibly a more important reservoir than stubble for 
the seasonal carry over of inoculum. 
Paddocks last sown to lupins in either 1983, 1982, 1981 or with no lupin 
history were sampled in March 1984. All paddocks were a yellow sand or very 
similar soil type. From each paddock a uniform one hectare portion was 
selected and 64 cores (10 cm diam. x 5 cm deep) were collected at 14 metre 
intervals using an 8 x 8 grid systems. 
The cores were bulked, thoroughly mixed and assayed for ~· setosa spores using 
a soil dilution method. For one paddock, each individual core was assayed 
separately to get an estimate of variability in spore population over a one 
hectare area. 
A lupin root rot assay on bulked samples from each paddock was conducted in 
pots in a growth room at 15oC. 
Table 1.1: Soil Survey, Lupin Paddocks - Moora District, March 1984 
Farm Paddock Last Pleiochaeta * Root rot index 
lupins spores/gram pot test 
Dickins 5 1983 7,893 4.0 
Dickins 2 1983 4,203 3.3 
Overheu 2 1983 2,980 3.7** 
Duggan 4 1983 188 l. 7 
King 3 1983 81 1.2 
WHRS 2EA 1982 538 2.6 
Dickins l 1982 244 o.8 
Overheu 2 1982 188 2.6** 
Duggan 2 1982 115 1.9 
Duggan 3 1982 86 0.7 
WHRS lH 1981 431 0.4 
Duggan 5 1981 364 0.7 
Overheu 3 1981 234 3.3** 
King l 1981 155 0.8 
WHRS 3EA None 5 0.5 
Duggan l None 0 0.6 
King 2 None 0 0.4 
Dickins 4 None 0 0.1 
Overheu 4 None 0 Not tested 
* Root rot index: Scale of O to 6; an index of 2.5 or above would be 
considered a high level of disease. 
** These soils contained significant amounts of Rhizoctonia which increased 
the root rot index 
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Thr~e of the 1983 paddocks had extremely high levels of spores and resowing to 
lupins in 1984 would presumably have led to disasterously high levels of 
disease. The two 1983 paddocks with low levels of spores must have had low 
levels of brown spot in 1983 (perhaps the first time these paddocks had been 
cropped to lupins). 
There appears to be little difference between 1982 and 1981 paddocks which 
were both significantly lower than the badly infested 1983 paddocks. The 
fungus was not detectaole in four of the five paddocks with no lupin history. 
From this survey and previous laboratory studies it appears that 250 to 500 
spores per gram of soil are required to cause severe root rotting of lupins. 
This survey has provided a useful guide to help fine tune the sampling and 
assaying procedures necessary to quantify levels of!· setosa in soil. In 
1985 a more elaborate survey is planned to see if soil ~· setosa levels can be 
used to predict levels of disease in lupin crops and to compare the likely 
disease levels that will evolve in 1:1 compared to 2:1 cereal-lupin rotations • 
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2. LUPIN ROOT ROT TRIALS 
Seedling root and hypocotyl rots are believed to substantially thin lupin 
stands and consequently reduce yields. Pleiochaeta setosa and Rhizoctonia 
spp. appear to be the most important pathogens involved. 
2.1 84BA26, 84WH28: Lupin seed treatments x sowing date 
Aim: 
(l) To evaluate the ability of Rovral seed dressing to control root 
and hypocotyl rots. 
(2) To determine the effect of sowing date on root and hypocotyl rot. 
(3) To determine the effect of seedling root disease on stand density 
and crop yield. 
Treatments: 
Sowing Date 
l. Early May (Sl) 
2. Mid May (S2) 
3. Early June (S3) 
Results and comments: 
Seed Dressing 
l. Nil 
2. Rovral (2.5 g/kg slurry) 
3. Rovral (solvent infused) 
4. Rovral (25 g/kg methocel) 
+ pellets (2 g ai/m2) 
5. Rovral-Benlate (l:l) (5 g/kg methocel) 
6. Rovral-Rizolex (l:l) (5 g/kg methocel) 
84BA26 had low levels of brown leaf spot, low to moderate evels of 
pleiochaeta root rot and moderate levels of rhizoctonia hypocotyl rot. 
Table 2.1: 84BA26 - Root disease, stand density and yield 
lst time of sampling 2nd time of sampling Grain 
(4 leaf stage) (8-10 leaf stage) yield 
Root Hypo. Plant Root Hypo. Plant (kg/ha) 
rot rot density rot rot density 
Time of Sowing 
Sl l.03 0.61 15.4 0.55 0.32 14.8 660 
S2 0.17 0.67 27.0 0.38 0.91 28.2 845 
S3 0.29 0.29 28.2 0 .18 0.15 26.4 723 
LSD 0.27 0.12 3.4 0.11 0.17 4.3 NS 
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Table 2.1 (continued) 
1st time of sampling 2nd time of sampling Grain 
{4 leaf stage} ~8-10 leaf stage} yield 
Root Hypo. Plant Root Hypo. Plant (kg/ha) 
rot rot density rot rot density 
Seed Treatment 
Nil 0.58 0.91 21. 7 0.51 0.69 19.9 698 
Rov 2.5 g/kg 0.42 0.41 21.7 0.27 0.46 22.4 735 
Rov solvent 0.42 0.37 25.5 0.25 0.33 22.8 754 
Rov 25 g/kg 0.53 0.53 23.7 0.31 0.40 25.4 796 
Rov + Ben 0.53 0.43 23.9 0.43 0.49 23.7 741 
Rov + Riz 0.51 0.49 24.6 0.43 0.39 24.4 732 
LSD NS 0.32 NS 0.17 NS 2.6 NS 
(For brown leaf spot data see P. Wood - Experimental Summary 1984). 
Effect of time of sowing: 
Sl had considerably more root rot and lower plant density than S2 or 
S3. Soil was not uniformly moist at Sl due to water repellence. I am 
not convinced that the high levels of root rot were entirely responsible 
for the low plant counts. It is worth noting that plant counts were 
also low for Sl in 84WH28 where root rot was not relatively high. Cone 
seeder damage may have been responsible for low Sl emergence. 
Hypocotyl rot was most severe for S2 and least severe at S3. This is 
hard to explain from our current knowledge of the Rhizoctonia fungus 
unless seedbed moisture levels varied markedly between sowings. 
The effect of time of of sowing on brown spot was minimal. 
Effect of fungicides: 
Rovral appears to reduce hypocotyl rot and root rot, but only enough to 
produce a slight, if any, improvement in stand density and grain yield. 
The solvent infusion method may be a slightly more effective method of 
applying Rovral. 
Brown leaf spot levels in this trial were low to very low. Rovral has 
marginally reduced disease levels. It would be hard to imagine that the 
amount of defoliation caused by the disease in this trial would cause 
any yield loss and therefore the minimal reduction in disease by Rovral 
would have no effect on yield. 
84WH28 had low to very low levels of brown leaf spot, low-moderate 
levels of pleiochaeta root rot and no rhizoctonia hypocotyl rot. 
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Table 2.2: 84WH28 - The effect of fungicide seed dressings and sowing date 
Time 
Sl 
S2 
S3 
LSD 
Seed 
Nil 
Rov 
Rov 
Rov 
Rov 
Rov 
LSD 
on lupin root rot 
Root rot intensity Stand density Grain yield 
(0 to 6) (kg/ha) 
of Sowing 
0.76 27.0A l,143B 
0.85 42.lB l,273B 
0.50 35.2B 545A 
NS 7.0 347 
Treatment 
0.74 34.2 934 
2.5 g/kg 0.75 33.7 914 
solvent o. 72 34.5 1,051 
25 g/kg 0.71 36.3 1,034 
+ Ben 0.68 35.3 990 
+ Riz 0.60 34.5 999 
NS NS NS 
Effect of time of sowing: 
The third time of sowing had slightly less brown spot than the earlier 
sewings. There was little effect on root rot, perhaps less in the third 
time of sowing. The substantially lower stand density in the first 
sowing cannot be attributed to disease. It also occurred in 84BA26 -
cone seeder damage was suspected. Predictably, the yield was 
dramatically lower in the late sown crop. 
Effect of fungicides: 
Rovral reduced brown spot levels slightly but there was not enought 
disease present to cause any yield loss. Rovral did not appear to 
reduce root rot ratings or improve stand density. 
2.2 84N059: Seed treatments for lupin root rots and brown spot 
Aim: 
(1) To evaluate the effect of different fungicide seed treatments on 
establishment, root disease, brown spot and grain yield. 
(2) To investigate the interaction between seeding rate, brown spot, 
root rot, stand density and grain yield. 
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Treatments: 
1. Nil 60 kg/ha 
2. Nil 90 kg/ha 
3. Nil 120 kg/ha 
4. Rovral 60 kg/ha 
5. Rovral 90 kg/ha 
6. Rovral 120 kg/ha 
7. Benlate 90 kg/ha 
8. Rizolex 90 kg/ha 
9. Apron 90 kg/ha 
10. Benlate + Rovral 90 kg/ha 
11. Rizolex + Rovral 90 kg/ha 
12. Apron + Rovral 90 kg/ha 
Results: 
The trial site was in lupins in 1983 and had high levels of Pleiochaeta 
in the soil (5,000 spores/gram). Surprisingly, brown leaf spot levels 
were low. However, root rot levels were high. At the two leaf stage, 
33% of plants sampled had their tap root rotted through completely. The 
expected stand density based on seeding rate and germination rate of the 
seed was 52 plants/m2. The observed final stand density averaged over 
the whole trial was 29 plants/m2. 
Table 2.3: 85N059 - Effect of fungicides on lupin root rot 
Treatment Root rot intensity Stand density Grain yield 
(0 to 6) (plants/m2) (kg/ha) 
Nil 60 2.9 ) 22 ) 490 ) 
Nil 90 2.4 ) 2.5 30 ) 29 745 ) 662 
Nil 120 2.4 ) 34 ) 750 ) 
Rovral 60 1. 7 ) 24 ) 695 ) 
Rovral 90 2.1 ) 1.9 29 ) 32 825 ) 743 
Rovral 120 2.0 ) 42 ) 710 ) 
Benlate 2.7 24 ) 565 ) 
Rizolex 2.6 2.6 30 ) 28 690 ) 608 
Apron 2.4 .H ) 570 ) 
Rovral + Benlate 2.3 ) 30 ) 605 
Rovral + Rizolex 2.0 ) 2.1 24 ) 28 585 627 
Rovral + Apron 2.1 ) 31 ) 690 
LSD 0.6 0.4 6 NS NS NS 
Rovral reduced the amount of root rot and may have caused a slight 
increase in stand density and yield. However, the effect does not 
appear to be large enough to justify the cost of the chemical treatment. 
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2.3 84M082: Depth of seeding and lupin root rot 
Aim: 
To determine whether deep seeding of lupins increases their 
susceptibility to root and hypocotyl rots. 
Experimental design: 
Split plot - 5 seeding depths~ Rovral seed dressing at 2.5 g/kg. 
Results: 
There was a reasonable level of Rhizoctonia hypocotyl rot present (up to 
40% of plants infected in some treatments). There were only very low 
levels of root rot. 
Seeding depth had a dramatic effect on seedling emergence and grain 
yield. The data suggests that there may have been slightly less 
hypocotyl rot at the shallowest seeding depth. However, taken over all 
treatments, there is a poor correlation between emergence and hypocotyl 
rot severity. 
Rovral reduced the severity of hypocotyl rot but the effect on emergence 
and grain yield appears to be slight. 
The actual seeding depths were deeper than planned. It seems that a 
depth of greater than 10 cm results in extremely poor stands. 
Table 2.4: 84M082 - Effect of seeding depth and Rovral on lupin hypocotyl 
rot, emergence and yield 
Seed Treatment 
Nil 
Rovral 
LSD (p < 0.05) 
Seeding Depth 
4 cm 
5 cm 
9 cm 
11 cm 
13 cm 
LSD (p < 0.05) 
Hypocotyl rot 
(% plants) 
Nil Low Mod. Sev. 
79 
69 
68 
70 
69 
NS 
4 
4 
NS 
5 
3 
7 
0 
4 
NS 
19 
9 
NS 
10 
17 
16 
12 
14 
NS 
15 
8 
NS 
6 
12 
10 
18 
14 
NS 
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Severity 
index 
(0 - 4) 
l.5A 
o.88 
0.7 
0.8 
1.3 
1. 2 
1.4 
1.3 
NS 
Emergence 
(plants/m2) 
13.2 
17.0 
NS 
23 8 
218 
218 
6.2A 
3.6A 
4.8 
Grain 
yield 
(kg/ha) 
722 
782 
NS 
l,154D 
l,047CD 
928c 
4168 
214A 
137 
• 
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NOTE: 84GE50 was a fungicide_and depth of seeding trial which was 
abandoned because of extremely low germination seed. However, 
hypocotyl rot scoring showed that seeding at 8 cm resulted in 
more hypocotyl rot than at 4 cm. 
2.4 84GE56: Fungicide seed treatments for Rhizoctonia hypocotyl rot 
Aim: 
To determine whether any currently available fungicides known to be 
active against Rhizoctonia could reduce lupin hypocotyl rot and improve 
stand densities. 
Results and comments: 
Unfortunately, there were not particularly high levels of Rhizoctonia 
hypocotyl rot at this site. Although the results are not statistically 
significant, there is a suggestion that fungicides may reduce hypocotyl 
rot slightly, but not enough to improve stand densitities • 
Table 2 .5: 84GE56 - Effect of fungicideson hypocotyl rot and emergence 
Fungicide* 
Nil 
Rovral 
Benlate 
Vitavax 
Difolitan 
Bavistan 
Rizolex 
Hypocotyl rot 
severity 
(0 - 4) 
0.13 
0.09 
0.04 
0.06 
0.06 
0.03 
0.07 
Emergence 
(plants/m2) 
37 
29 
31 
31 
36 
29 
30 
* all ·applied at 2.5 g/kg 
2.5 84A40: Lupin seed dressings for the south coast 
Seedling root rots have been observed to be a problem in certain lupin 
crops in the Albany district, particularly on the sandplain east of 
Albany Highway. The "jelly-like" rot on the tap root, later becoming 
blackened, is quite different in appearance to the brown lesions caused 
by Pleiochaeta setosa. Isolations suggest that Pythium species may be 
involved. 
Aim: 
To evaluate the ability of metalaxyl fungicide to reduce lupin seedling 
root rot and improve stand density and vigour when applied as a seed 
dressing or as a granular formulation. 
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Fungicides: 
Apron seed dressing (35% metalaxyl) 
Ridomil granules (5% metalaxyl) 
Rovral 
Benlate 
Metalaxyl is active against Pythiaceous fungi. Rovral and Benlate are 
active against fungi other than the Pythiaceae. 
Results and comments: 
There were very low levels of root disease present. Only 3% of plants 
sampled from the control plots had severe root rot. However, only 60% 
of the theoretical stand density, based on seeding rate and germination 
rate, was achieved. 
Table 2.6: 84A40 - Effect of fungicide on seedling root rot, plant 
establishment and grain yield 
Treatment Root Hypocotyl Emergence Grain yield 
Nil 
Apron 1.0 g/kg 
Apron 1. 5 g/kg 
Apron solvent 
Ridomil 5 g 
Ridomil 5 g + Apron 1.5 g/kg 
Benlate 
Rovral 
Benlate + Apron 1.5 g/kg 
Rovral + Apron 1.5 g/kg 
LSD (p < 0.05) 
rot* 
0.59 
0.40 
0.51 
0.38 
0.37 
0.41 
0.53 
0.34 
0.34 
0.44 
NS 
rot* 
0.33 
0.14 
0.07 
0.33 
0.29 
0.24 
0.28 
0.09 
0.07 
0.06 
NS 
(plants/m2) (kg/ha) 
24.2 648 
23.9 576 
27.9 1,019 
19.1 642 
32.5 985 
26.6 753 
28.8 1,096 
25.5 786 
25.8 975 
21.6 581 
6.0 367 
Ridomil 5 g alone gave a significant increase in stand density. If this 
was a real effect it would be difficult to understand why Ridomil 5 g 
plus Apron did not improve stand density. Both Apron and Benlate 
appeared to increase grain yield. This is difficult to explain as the 
fungicides have a different biological spectrum of activity. 
Conclusions on fungicide seed treatments for lupins 
Rovral does not appear to be worthwhile for the control of pleiochaeta root 
rot. It shows somewnc.t more promise for the control of rhizoctonia hypocotyl 
rot. However, it would probably be more economical to seed at higher rates to 
achieve good stand densities than to use Rovral. Unfortunately all 1984 lupin 
trials sown with cone seeders had extremely uneven plant densities making the 
accurate estimation of emergence, a crucial measurement in any lupin root rot 
study, extremely difficult. All emergence data previously reported was 
extremely variable. Bearing this in mind, further fungicide trials at 
selected sites are warranted. 
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3. FUNGICIDES FOR RHIZOCTONIA PATCH CONTROL 
Rhizoctonia Bare Patch is a disease of cereal and lupin crops of major 
importance in the Esperance district. It is becoming more widespread in the 
central and southern wheatbelt with the increasing use of minimum tillage. 
Infection first takes place in the early seedling stage, therefore, it was 
hoped that seed treatments, with fungicides active against Rhizoctonia solani, 
may give sufficient early protection to enable seedling roots to grow out of 
the zone of maximum Rhizoctonia inoculum (0-10 cm). 
3.1 84E25: Rhizoctonia patch - Seed treatments for barley 
Aim: 
To evaluate the ability of three fungicides to control Rhizoctonia Patch 
when applied at: 
(1) economic rates (2.5 g/kg) 
(2) higher rates that may be valuable for use on Department trials. 
Treatments: 
Main Plots 
1. Direct drill with 
combine (DDC) 
2. Direct drill - triple 
disc drill (TDD) 
3. Scarify (CULT) 
Results: 
1. 
2. 
3. 
4. 
5. 
6. 
Sub Plots 
Nil 
Rovral - 2.5 g/kg 
Rizolex - 2.5 g/kg 
Benlate - 2.5 g/kg 
Rovral + Benlate) 10.0 g/kg 
kovral + Rizolex) 10.0 g/kg 
+ Benlate ) 
Cultivation reduced Rhizoctonia root rot and increased yields. There 
was no effect of fungicides on disease. 
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Table 3.1: Effect of fungicides and cultivation on rhizoctonia patch 
Treatment Seminal Patch Grain yield 
root rot* score** (kg/ha) 
Nil 0.94 95 1,661 
Rovral 0.68 84 1,696 
Rizolex 0.81 84 1,708 
Benlate 0.86 94 1, 726 
Rovral + Benlate 0.67 111 1,661 
Rovral + Benlate + Rizo lex 0.85 74 1,746 
DOC 
TDD 
CULT 
* 
** 
1.17 104 1,588 
0.84 146 1,576 
0.40 17 1,935 
plants rated at 3 leaf stage (scale 0-6) 
metres of row affected by moderate or severe patch 
Conclusions: 
Presently available fungicides show little promise for control of 
Rhizoctonia patch even at high rates. 
3.2 84E28: PP450 for control of cerel root diseases 
Aim: 
To evaluate a new experimental ICI fungicide called PP450 which is 
claimed to be active against both Take-All and Rhizoctonia. The 
chemical company has produced two novel formulations of PP450:-
(i) microgranules 
(ii) superphosphate coated with the fungicide. 
The aim of these formulations, which were drilled with the seed, is to 
obtain a greater distribution in the soil and provide a slow release of 
the chemical for continued protection beyond the seedling stage. Both 
formulations are being compared at different rates with a nil treatment. 
Results: 
Neither formulation of PP450 appears to have had any effect on root 
disease or yield. 
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Table 3.2: Effect of PP450 on root disease in wheat 
Treatment Take-All Rhizoctonia Grain 
% plants patch % plants yield 
mod. + severe score* low mod. severe 
Nil 14.8 8.6 24 6.9 1.5 1,621 
Super. 250 g (ai)/ha 12.4 4.6 17 5.7 2.2 1, 728 
" 500 g (ai)/ha 10.3 6.8 12 4.5 3.0 1,674 
II 1,000 g (ai)/ha 19.1 7.6 15 5.0 3.1 1,706 
Granules 250 g (ai)/ha 12.7 4.0 21 ~.6 5.3 1, 773 
II 500 g (ai)/ha 13.6 5.4 13 3.8 0.4 1,795 
" 1,000 g (ai)/ha 11.4 6.2 22 7.4 6.3 1,795 
~ * metres of row affected by moderate or severe Rhizoctonia 
I 
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4. 83WH29: EFFECT OF ROTATION ON WHEAT DISEASES 
Aim: 
To determine the incidence of disease in wheat on wheat compared with 
wheat on lupins. 
Measurements: 
(1) Macroscopic root disease symptoms at four weeks and at anthesis. 
(2) Foliar disease at four weeks (Dr A.G.P. Brown) 
(3) Fungal isolations from root tissue on a range of selective and 
non-selective media at four weeks and at anthesis. 
Results: 
Extremely low levels of macroscopic root disease were present at both 
times of sampling (Tables 4.1 and 4.2). Cochliobolus sativus (common 
root rot) was not recovered from the few subcrown internode lesions 
present. c. sativus was commonly isolated from other rotation trials 
(see section 5). 
Table 4 .1: 83WH29 - Ef£ect on rotation on wheat root discolouration at four 
weeks ( Z 13/21) 
Rotation 
Wheat - Wheat 
Lupins - Wheat 
* scale of 0 to 6 
Seminal root 
discolouration* 
0.01 
0.02 
NS 
Subcrown internode 
discolouration* 
0.05 
0.03 
NS 
Table 4.2: 83WH29 - Effect on rotation on wheat root rot at anthesis 
Rotation 
Wheat - Wheat 
Lupins - Wheat 
* scale of 0 to 6 
Crown roots 
lesion score* 
0.22 
0.28 
NS 
-14-
Subcrown internode 
lesion score* 
0.16 
0.05 
NS 
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Fungi isolated with moderate frequency are recorded in Tables 4.3 and 4.4. 
Values in the tables are the percentage of root pieces from which the fungus 
grew. Gaeumannomyces graminis (Take-All) and £. sativus were not isolated at 
all. 
Table 4.3: 83WH29 - Effect of rotation on the fungal incidence of wheat 
seminal roots at four weeks (Z 13/21) 
Fungus 
Pleiochaeta setosa 
Pythium sp. 
P. irregulare 
Mortierella 
Fusarium oxysporum 
F. acuminatum 
F. culmorum 
F. esuiseti 
Rhizoctonia solani 
Ceratobasidium sp. 
Sterile Dermatophyte 
Wheat on Wheat on 
wheat lupins 
% of root pieces from which the 
fungus grew 
4.5 18.5 
31 7 
48 48 
17 12 
26 36 
2 3 
3 l 
2 3 
0 3 
6 5 
7.5 l.5 
t test 
significance 
* 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
** 
Table 4 .4: 83WH29 - Effect of rotation on the fungal incidence of wheat 
crown roots at anthesis 
Fungus 
Pleiochaeta setosa 
P:ithium sp. 
~- irreg:ulare 
Zygomycete 
Ceratobasidium sp. 
Fusarium oxysporum 
F. eg;uiseti 
Wheat on Wheat on 
wheat lupins 
% of root pieces from which the 
fungus grew 
6.0 20.3 
10.6 5.3 
21· 31 
8.3 4.0 
5 11 
63 57 
5.0 7.7 
-15-
t test 
significance 
* 
* 
NS 
NS 
NS 
NS 
* 
Conunents: 
The amount of root rot present in this trial was so low that it would not 
influence crop growth at all. None of the major wheat root pathogens were 
evident by macroscopic symptoms and Rhizoctonia solani was only isolated at 
extremely low levels at four weeks. There is evidence that rotations may 
influence the root mycoflora somewhat. As would be expected, the lupin 
pathogen Pleiochaeta setosa was found with approximately four times the 
frequency on the wheat on lupins compared to wheat on wheat. There were also 
significant differences in the incidence of a sterile dermatophyte, a Pythium 
sp. and Fusarium equiseti. The incidence of the multitude of other 
"saprophytic" fungi not identified in this survey may also vary with 
rotation. It is possible that some "minor" pathogenic species (eg. Pythium 
spp., Microdochium bolleyi, Fusarium spp., Ceratobasidium spp.) build up under 
wheat monoculture. 
Table 4.5: 83WH29 - Effect of rotation on foliar disease of wheat (four 
weeks after seeding, z 13/21) 
Rotation % leaf area affected (2nd unfolded leaf) 
Wheat - Wheat 36.0 
Lupins - Wheat 3.3 
Leaf disease was severe on wheat on wheat plots, typical of severe epidemics 
seen in the northern wheatbelt since 1980 or so. No further samples were 
presented for leaf disease rating but observation of sample taken much later 
in the season showed that, as often happens at wongan, disease failed to 
develop even in the wheat on wheat plots. Consequently this assessment 
probably represents the zenith of yellow spot damage. Root growth data (Dr 
J.W. Bowden) suggests that foliar disease may be responsible for a reduction 
in root vigour some weeks after the infection. 
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5. ROOT DISEASE IN LONG-TERM WHEAT-LUPIN ROTATION TRIALS 
The aim of these investigations is to quantify the amount of root disease in 
wheat and lupins and determine the fungi present in different rotations and at 
different sites. 
5.1 82M26: Merredin Research Station (lease block) 
Lupin root disease: 
Table 5.1: Effect of rotation on lupin root rots 
Rotation Root rot Hypocotyl Emergence Grain 
Incidence Severity rot plants/m2 yield 
82 83 84 (%) index severity (kg/ha) 
(0-4) (0-4) 
L L L 31.5 0.73 0.14 28 403 
L w L 30.8 0.54 0.18 28 530 
w w L 5.0 o.os o.oo 40 624 
Table 5.1 shows the expected trend of most disease in the continuous 
lupin crop, and least disease in the first lupin crop. Root rot and 
hypocotyl rot are primarily due to Pleiochaeta setosa at this site. 
Wheat root disease: 
Table 5.2: 82M26 - The effect of rotation on wheat root rots 
Rotation Percenta9e of 12lants with: 
Common Rhizoctonia Take-All Fusarium 
root rot crown-rot 
82 83 84 Total Sev** Total Sev* Total Sev* Total 
w w w 30 8.8 7 0 0 0 0 
w L w 38 14.4 8 0 0 0 0 
NS NS NS NS NS NS NS 
* > 75% of crown root system affected 
** > 75% of subcrown internode discoloured 
t mean of five nitrogen rates 
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Grain 
yield 
kg/hat 
1,714 
1,572 
NS 
Drechslera sorokiniana (the common root rot fungus) was isolated from 
69% of discoloured subcrown internode pieces cultured on water agar + 25 
ppm aureomycin HCl. The amount of damage caused to the host plant by 
common root rot lesions confined to the subcrown internode is unknown. 
Generally the crown root systems of the continuous wheat and wheat on 
lupin plants looked quite healthy. This lack of major root disease may 
explain why lupins have failed to boost yields in this trial in both 
1983 and 1984. 
5.2 80TS2: West Arrino. 79GE37: West Binnu 
Lupins consistently boost wheat yields at these sites. Surprisingly, 
there was as much common root rot in the wheat on lupins as in the wheat 
on wheat. The disease recorded as "Rhizoctonia" consisted of brown 
necrosis of the cortex and stele with the occasional "spear-tipped" 
appearance of the rooted of roots. Diseased tissue was not cultured and 
therefore Rhizoctonia was not confirmed as the pathogen. 
Table 5.4: 
Rotation 
Continuous 
wheat 
L-W (1:1) 
Table 5. 5: 
Rotation 
Continuous 
wheat 
L-W (1: 1) 
80TS3 - Effect of rotation on root disease 
Common 
root rot 
Total Sev. 
9.0 1.5 
10.1 0.6 
NS NS 
Percentage of plants with: 
"Rhizoctonia" Take-All 
Total Sev. Total Sev. 
25 0 3.1 0 
12 0 1.6 0 
NS NS NS NS 
79GE36 - Effect of rotation on root disease 
Common "Rhizoctonia" Take-All 
root rot 
Total Sev. Total Sev. Total Sev. 
12.1 2.9 35 0 0 0 
14.3 4.3 20 0 0 0 
NS NS NS NS 
Fusarium 
crown-rot 
Total 
0 
0 
NS 
Fusarium 
crown-rot 
Total 
0 
0 
Grain 
yield 
kg/ha 
2, 729 
3,378 
Grain 
yield 
kg/ha 
485 
997 
Drechslera sorokiniana was frequently isolated from discoloured· subcrown 
inter nodes. 
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5.3 81LG29: Pingaring 
Root disease at this site was low. There was no Take-All, low levels 
of common root rot, evident as discoloured subcrown internodes, and low 
levels of crown root lesions resembling Rhizoctonia damage. 
Q_. sorokiniana was isolated from dicoloured subcrown internodes. 
Lupins did not appear to reduce these root disease levels. Therefore, 
reduction in major root disease cannot be a factor contributing to the 
yield response in wheat following lupins at this site. 
Table 5.6: 81LG29 - Effect of rotation on root disease 
Rotation 
Continuous wheat 
L:W 
% plants 
Common root rot 
Total Severe 
5.9 0 
2.7 0 
NS 
Rhl.zoctonia 
Total Severe 
49 0 
51 0 
NS 
5.4 68E5: Esperance Downs Research Station 
Lupin root rot: 
Grain 
yield 
kg/ha 
1,905 
3, 133 
Root rot levels appeared moderate in most plots however the stand 
density was much reduced in the continuous lupin plots presumably due to 
pre and post emergence damping off by Pleiochaeta setosa. Hypocotyl 
rot, with symptoms consistent with Rhizoctonia was also highest in the 
continuous lupin plots. 
Table 5.7: 
Rotation 
Continuous L 
Continuous L 
W:L 
W:2C:L 
W:4C:L 
2C:W:L 
4C:W:L 
* plot sown 
L - lupin 
w - wheat 
c - clover 
Lupin root disease in rotation trial 68E5 
late 
Hypocotyl 
rot 
1.0 
0.8 
o.o 
o.o 
0.3 
0.1 
0.6 
Root 
rot 
0.9 
1.4 
1.5 
1.4 
1.8 
0.5 
0.2 
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Plant 
density 
(p/m2) 
14 
19 
37 
32 
34 
23 
Grain 
yield 
kg/ha 
1,070 
715 
1,069* 
1,464 
1,651 
1,499 
1,491 
Wheat root disease: 
Take-All levels were quite high over the trial site being most severe in 
the continuous wheat and the wheat after clover. (NH 4) S04 
dramatically reduced Take-All. Rhizoctonia patches were irregularly 
distributed over the trial site. There appears to be no effect of 
rotation or nitrogen on Rhizoctonia damage. 
Table 5.8: 68E5 - Effect of rotation and nitrogen on Take-All and 
Rhizoctonia on wheat 
Take-All Rhizoctonia Grain 
Rotation (NH4) 2S04 (% plants) (% plants) 
yield 
Low Mod + Sev Low Mod + Sev kg/ha 
w plot 4 0 25 33 14 0 740 
w plot 4 140 23 12 26 0 2,478 
W plot 30 0 19 22 25 8.3 365 
w plot 30 140 23 2 41 1.6 1,705 
L:W 0 6 12 44 6.6 1,789 
L:W 140 0 0 39 0 2,518 
2C:L:W 0 15 13 16 8.1 1,902 
2C:L:W 140 11 7 32 8.8 2,260 
4C:L:W 0 20 15 23 0 1,965 
4C:L:W 140 10 l 12 0 2,628 
L:2C:W 0 12 36 17 0 2,368 
L:2C:W 140 7 13 34 4.8 3,219 
L:4C:W 0 19 34 8 0 2,009 
L:4C:W 140 13 8 38 0 2,964 
C:W 0 9 11 17 0 2,312 
C:W 140 23 10 11 0 3,339 
Conclusions: 
Lupins act as a very good cleaning crop for Take-All in wheat, but are 
of no value in reducing Rhizoctonia. They also appear to be poor at 
reducing common root rot in contrast to reports from NSW. Possibly 
Drechslera sorokiniana spores can survive in soil more than 18 months 
making one lupin break crop insufficient to cleanse the soil. The 
amount of damage, if any, being caused by common root rot is unknown. 
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